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ABSTRACT : 

PURPOSE: To provide an AC superconducting cable unifying 
the distribution of 

the current flowing in superconducting strands, capable of 
stably feeding a 

large-capacity current, and having high reliability. 

CONSTITUTION: Multiple superconducting strands 11 each 
twisted with many 
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superconducting filaments are twisted to form a primary 
stranded wire 12 of an 

AC superconducting cable 10. Multiple primary stranded 
wires 12 are twisted to 

form a secondary stranded wire 13 . Multiple secondary 
stranded wires 13 are 

likewise twisted to form a higher-order multiplex stranded 
wire 14. The 

twisting direction and twisting pitch of the 
superconducting strand 11 and the 

stranded wires 12-14 are set to satisfy the current 
unification conditions by 

the longitudinal magnetic field or the approximate 
conditions . 
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(57)Abstract: 

PURPOSE: To provide an AC superconducting cable 

unifying the distribution of the current flowing in ? 
superconducting strands, capable of stably feeding a :* 
large-capacity current, and having high reliability. 
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CONSTITUTION: Multiple superconducting strands 1 1 V \ i 7 % / \ 

each twisted with many superconducting filaments are y >:<g ? / f / / ^ 

twisted to form a primary stranded wire 1 2 of an AC 4 Joiv£ 0' / / ^ 

superconducting cable 10. Multiple primary stranded ^ y%f 

wires 12 are twisted to form a secondary stranded wire • : v ^^-^^^^' SjV^; 
13. Multiple secondary stranded wires 13 are likewise \*„ r ^$£% > $i 
twisted to form a higher-order multiplex stranded wire 14. 
The twisting direction and twisting pitch of the 
superconducting strand 11 and the stranded wires 12-14 
are set to satisfy the current unification conditions by the 
longitudinal magnetic field or the approximate conditions. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Twist two or more superconductive element lines which twisted the superconduction filament 
of an a large number book, and the first [ in all ] stranded wire is constituted. While two or more [ of this 
primary stranded wire ] are twisted, and the second [ in all ] stranded wire is constituted, it twists 
similarly one by one and a high order multiplex stranded wire is constituted The alternating current 
superconduction cable characterized by setting up so that the current entropy conditions according said 
superconductive element line, and the twist direction and twist pitch of each stranded wire to a vertical 
field or the approximation condition of those may be satisfied. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the alternating current superconduction cable which is 
applied to the alternating current superconduction cable used with commercial frequency, especially is 
used for superconduction devices, such as a superconduction transformer and a superconducting 
generator, and a stator winding. 
[0002] 

[Description of the Prior Art] As a superconduction cable for an alternating current, many super-thin 
superconduction multicore lines (superconductive element line) which have tens of thousands of 
diameters of 1 micrometer or less, for example, a 0.2-micrometer superconduction filament, 
conventionally are used. By the superconduction multicore line for an alternating current, since twist 
pitch ****** makes a wire size small in order to reduce the loss in ac energisation as much as possible, 
the current capacity of the superconductive element line per one is stopped by about number 10A. 
[0003] In order to enlarge this current capacity, as conventionally shown in Fig. 1111 , the 
superconduction line 2 which twisted two or more superconductive element lines 1 is developed, and in 
order [ of current capacity ] to aim at an increment further, the superconduction cable of the multiplex 
stranded-wire structure which twisted the superconduction line several times over is being developed 
further. 
[0004] 

[Problem(s) to be Solved by the Invention] If a current is fully supplied to the superconduction cable of 
a long multicore line from an external power, by the field (self-field of a multicore line) which this 
current builds The phenomenon which an energization current localizes on the superconduction filament 
which the superconduction filament of the a large number book distributed and arranged in a multicore 
line joined together in electromagnetism, consequently has been arranged near the periphery section of a 
multicore line (this phenomenon is called self-field effectiveness of a multicore line.) It is generated. If 
the alternating current of the commercial frequency of 50Hz or 60Hz or the frequency beyond it is 
energized on the conventional alternating current superconduction cable, the problem that a current does 
not flow to homogeneity will arise on each superconductive element line according to localization of the 
energization current by the self-field effectiveness of a multicore line. 

[0005] If the flowing energization current localizes each superconductive element line of an alternating 
current superconduction cable, a current will concentrate on a specific superconductive element line and 
the limiting current value of a specific superconductive element line will be exceeded even if it twists 
many superconductive element lines, in a current value lower than the capacity which the 
superconductive element line itself has, a superconduction cable will transfer to a normal conducting 
state from a superconducting state. 

[0006] That is, if the flowing energization current localizes an alternating current superconduction cable, 
even when the energization current has not reached the field current (threshold which a direct current 
begins to generate) of a short length line, current density reaches critical current density locally, usual 
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state electrical conduction transition arises, and it becomes the cause of generation of heat or instability. 
[0007] For this reason, it was very difficult to be able to pass only current capacity far lower than what 
twisted to the current capacity of a superconductive element line, and multiplied by the number by the 
conventional alternating current superconduction cable, but to realize the alternating current 
superconduction cable of high current capacity. In order to obtain the current capacity near the current 
value which the current capacity of an alternating current superconduction cable was raised, twisted to 
the current capacity of a superconductive element line, and multiplied by the number, the alternating 
current superconduction cable should have been constituted how, or it had become a problem. 
[0008] This invention was made in consideration of the situation mentioned above, makes the current 
distribution which flows a superconductive element line equalize, and aims at offering an alternating 
current superconduction cable with the high dependability which can pass a mass current stably. 
[0009] 

[Means for Solving the Problem] In order to solve the technical problem mentioned above, this 
invention twists two or more superconductive element lines which twisted many superconduction 
filaments of a book, and constitutes the first [ in all ] stranded wire. While two or more [ of this primary 
stranded wire ] are twisted, and the second [ in all ] stranded wire is constituted, it twists similarly one 
by one and a high order multiplex stranded wire is constituted, it sets up so that the current entropy 
conditions according said superconductive element line, and the twist direction and twist pitch of each 
stranded wire to a vertical field or the approximation condition of those may be satisfied. 
[0010] 

[Function] Since it set up so that the current entropy conditions according the twist direction and twist 
pitch of a superconductive element line and a stranded wire to a vertical field (field which met the 
multicore line), or the near relation condition of those might be satisfied in the alternating current 
superconduction cable of this invention Homogeneity can be made to impress uniformly or mostly the 
vertical field in alignment with the multi-core wire shaft of a superconduction cable to multicore line 
shaft orientations. The current distribution which the superconduction filament of a book is made to 
distribute uniformly many energization currents localized according to the self-field effectiveness of the 
above-mentioned multicore line etc., and flows a superconductive element line can be made to equalize 
mostly. For this reason, it can control on an effective target that usual state electrical conduction 
transition arises on the multicore line of an alternating current superconduction cable, and an exothermic 
effect and heat insulation instability arise, it can be formed into high current capacity, and a mass current 
can be passed stably. 

[001 1] On the contrary, when current capacity is set constant, thinning of a superconduction cable can 

be attained and it is advantageous in respect of cost and a coil consistency. 

[0012] 

[Example] Hereafter, one example of the alternating current superconduction cable concerning this 
invention is explained with reference to an accompanying drawing. 

[0013] Drawing 1 and drawing 2 show the example of representation of the alternating current 
superconduction cable concerning this invention. This alternating current superconduction cable 10 is a 
superconduction line of multiplex stranded-wire structure used for superconduction devices, such as a 
superconduction transformer, a superconducting generator, a stator winding, and a current limiter. 
[0014] the multiplex stranded wire with which the alternating current superconduction cable 10 has the 
diameter of for example, 4.5mmphi — it is a conductor and this alternating current superconduction 
cable 10 consists of the superconductive element lines 1 1, the primary stranded wires 12, the secondary 
stranded wires 13, and the Miyoshi stranded wires 14 of a superconduction multicore line. 
[0015] The superconductive element line 1 1 is a superconduction multicore line constituted as shown in 
drawing 3 , twists many superconduction filaments 16 of 0.2 micrometerphi extent in the direction (or Z 
direction) of this (tens of thousands of [ for example, ]) S, and is constituted. The superconductive 
element line 1 1 has below lmmphi, for example, the diameter of 0. 165mmphi, and twists this 
superconductive element line 1 1 to the circumference of 6 and the central non-superconduction line 18 
at a Z direction, and the first [ in all ] stranded wire 12 is constituted as a single superconduction line. 
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[0016] The secondary stranded wire 13 is a superconduction line of the duplex which twists six primary 
stranded wires 12 to the circumference of the central non-superconduction line 19 at a Z direction, and is 
constituted. 

[0017] moreover, the superconduction line of Miyoshi where the Miyoshi stranded wire 14 twisted six 
secondary stranded wires 13 in the direction of S to the circumference of the central non- 
superconduction line 20 — it is — this Miyoshi stranded wire 14 — a multiplex stranded wire — the 
alternating current superconduction cable 10 which is a conductor is constituted. The non- 
superconduction lines 18, 19, and 20 arranged in the center of each stranded wires 12, 13, and 14 of the 
alternating current superconduction cable 10 are core wires for reinforcement made from for example, a 
stainless steel ingredient. 

[0018] Zl Z2 S3, as for this alternating current superconduction cable 10, the twist direction of each 
stranded wires 12, 13, and 14 of primary, secondary, and Miyoshi turns [ three ] to a Z direction, a Z 
direction, and the direction of S the 6x6x6 mold multiplex stranded wire of a type - the conductor is 
constituted. The twist direction of each stranded wires 12, 13, and 14 of the alternating current 
superconduction cable 10 is Zl Z2 S3. It is not limited to a type but how equivalent to a part for the 
combination of the direction of S and a Z direction to twist can be considered. 
[0019] The superconductive element line 1 1 which constitutes the primary stranded wire 12 of the 
alternating current superconduction cable 10 twists several superconduction many filaments which have 
the die length of several km - 10km of numbers, for example, use NbTi and Nb3 Sn as the main 
superconducting materials. 

[0020] Drawing 3 is a thing which uses NbTi as the main superconducting materials and which shows 
the example of the superconductive element line 1 1 of 0. 165mmphi, for example. 
[0021] This superconductive element line 1 1 has a three-tiered structure as a whole, for example, and 
consists of central core section 16a and interlay er section 16b of an outside, and sheath section 16c of an 
interlay er section outside. Core section 16a constitutes the honeycomb-like matrix which covered Cu 
with CuNi (Cu-10wt%nickel), and interlay er section 16b of the outside of this matrix 21 arranges the 
NbTi filament 22 densely, and constitutes the filament section. Let sheath section 16c located in the 
outside of the filament section be a CuNi layer. 

[0022] Even if the NbTi filament 21 of interlay er section 16b is the three-tiered structure which covered 
NbTi with Cu and CuNi, it may be the two-layer structure which covered NbTi with CuNi. Anyway, the 
superconductive element line 1 1 consists of the stabilization copper and the NbTi filament 22 of an 
outside of Cu/CuNi of a central site, it is what covered the front face with the CuNi layer, and the 
insulating layer is not prepared. 

[0023] The superconductive element line 1 1 twists the superconduction filament 16 of the a large 
number book (tens of thousands of) of the diameter of the same of 0.2 micrometerphi, and may 
constitute it. 

[0024] Next, the energization property of an alternating current superconduction cable is explained. 
[0025] the electromagnetism accompanying electromagnetism-[ this superconduction multicore line ] 
association between the superconduction filaments in the superconduction multicore line [ as opposed 
to / the superconduction multicore line which consist of a superconduction filament 16 of a book is used 
for the superconductive element line 1 1 used for the alternating current superconduction cable 10, and / 
the field (horizontal field) Bt perpendicular to the multi-core wire shaft Z ] 1 1, or this association in 
order to control loss (filament joint loss), a twist is usually given. A twist of the superconduction 
multicore line 1 1 is called twist. For the twisted superconduction multicore line 1 1, the number of turns 
per unit length are the twist pitch lp about each superconduction filament. It can be regarded as a coil 
equal to the inverse number. 

[0026] If homogeneity or an almost uniform vertical field is impressed to the superconduction multicore 
line 1 1, the current distribution of the non-saturation region to uniform field coordination can be 
spatially drawn from the preservation conditions of the total magnetic flux interlinked to the field 
surrounded by Electric Center Line in the adjoining superconduction filament. 

[0027] It sets to drawing 4 and they are the energization current It, the homogeneity horizontal field Bt, 
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and the homogeneity length field Bl. Time amount change of the receiving current distribution j is 
[Equation 11. 
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It is come out and expressed. 

[0028] That is, if an almost uniform vertical field is impressed to the superconduction multicore line 11, 
according to the magnetic flux interlinked in a superconduction filament coil, electromotive force will 
occur on a superconduction filament, but since electromotive force is proportional to the square of a 
superconduction filament coil diameter, between the superconduction filaments from which the coil 
diameter differed, induction of the current is carried out to a superconduction filament based on the 
difference of electromotive force. 

[0029] Moreover, the current density jsh in which induction is carried out to a superconduction filament 
by the electromotive force difference between superconduction filament coils since time amount change 
of a flux linkage is 0 in the superconduction multicore line 1 1 by which the superconduction filament 
was distributed by about 1 appearance is [Equation 3] when the diffusion term of the current of the 1st 
term of the right-hand side is disregarded from (1) type. 

4 n fin 
J sh = ; (B | + —^- I T ) (3) 



0 l P 



1 



It is come out and expressed. 

[0030] It sets at this (3) ceremony and is the vertical field Bl. It is the magnitude (flux density) of a 
uniform vertical field, and is the value determined depending on how (the direction of S, or Z direction) 
to twist the superconduction multicore line 11. However, the forward direction of the sense of each field 
or a current corresponds towards the twist of the superconduction multicore line 1 1 . 
[003 1] Moreover, it is rw about the radius of the superconduction multicore line 1 1 from (3) types. If it 
carries out, it is the energization current IT of the superconduction multicore line 11. Cross-section 
pirw2 Relation is classified into the following pattern. 
[0032] 

[Equation 4] IT > pirw2 and jsh .... (4) 
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[Equation 5] IT = pirw2 and jsh .... (5) 
[Equation 6] IT < — pirw2 and jsh .... (6) 

[0033] In the superconduction multicore line 1 1, in the case of (4) types and (6) types, as shown in 
drawing 5 (A) and (B), radial current distribution is expressed typically, and when it is (5) types, since a 
saturation region does not exist in the periphery section but homogeneity distribution is attained, heat 
insulation instability is avoided. 

[0034] (5) clear from a formula as - all the currents in the superconduction multicore line 1 1 - 
energization current IT it is — the time a saturation region ~ not generating — a current — equalizing — 
having — things — understanding . since electric shielding current density is decided by the vertical field 
— a stranded wire — a conductor - in inside, if this current equalization condition is attained by twisting, 
carrying out skillful ****** of the stranded-wire structures, such as a pitch, and adjusting the vertical 
component in the self-field of a stranded wire, it will become possible to raise the stability of the 
superconduction for an alternating current by leaps and bounds. 

[0035] Then, energization current IT localized according to the self-field effectiveness etc. in the 
superconduction multicore line The conditions for carrying out entropy are jT about the average current 
density of a superconduction multicore line. It is [Equation 7] when it carries out. 

flu s, :Mm?j7/>Ymmim2hT^zffi®mmm 

It is come out and given. 

[0036] Vertical field Bl for carrying out entropy of the energization current in a superconduction 
multicore line from the so-called (3) types and (7) types [Equation 8] 

B, = ■ I- C— 1 1) (8) 

1 l p r 4ttS { 

It is come out and given. This (8) type is the current entropy conditions in a vertical field of view. 
[0037] the energization current which will flow the inside of the superconduction multicore line 1 1 if a 
deer is carried out, (8) types are satisfied on a superconduction multicore line, or it twists with the twist 
direction (S twist = the direction of S, regular-lay-left-twist = Z direction) with which it is made satisfied 
in approximation and a pitch (twist pitch Ip) is given — about [ entropy or ] — are-izing [ Mr. / 1 ] and 
the increment in current capacity can be aimed at. 

[0038] Moreover, the field which can aim at improvement in stability even if it makes a vertical field 
impress to the superconduction multicore line 1 1 is a field surrounded on the boundary of the segments 
a, b, c, and d shown in drawing 6 . 

[0039] (1) Segment a : in the field on the left of the boundary of this segment a (Bl <0), it is the vertical 
field Bl. By impression, the saturation region of the superconduction multicore line periphery section 
increases further, and stability falls. 

(2) Segment b : the place where an energization current reaches the critical current of a superconduction 
multicore line. 

(3) Segment c : the place where the electric shielding current by the vertical field is saturated. 

(4) Segment d : in the field on the right of this boundary, by impression of a vertical field, the saturation 
region of the superconduction multicore line periphery section increases further, and stability falls. 

(5) Segment e : the conditions to which the current distribution in a superconduction multicore line 
becomes uniform. 

[0040] Also in drawing 6 , although a stabilization field is a field surrounded by Segments a, b, c, and d, 
it is desirable near [ to which the current entropy conditions of (8) types are satisfied as much as 
possible ] the straight line e. drawing 6 - setting - an axis of ordinate ~ the energization current IT and 
an axis of abscissa ~ vertical field Bl it is . Vertical field Bl The definition of the forward direction is the 
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direction and this direction of an energization current, when a superconduction multicore line is the right 
(S) twist and it is the direction of an energization current, hard flow, and the left (Z) twist. 
[0041] Moreover, it is critical current Ic here. Although shown as fixed, generally it is critical current Ic. 
Since it depends in the magnitude and the direction of a field on which the superconduction multicore 
line 1 1 is put, on condition that a magnetic environment, it is necessary to carry out. Here, it is Current 
IT to the target superconduction multicore line under the conditions actually used and an environment. 
While energizing, it considers as critical current when only a horizontal component (horizontal field) is 
impressed to an independent multicore line among the fields to which the multicore line is exposed. 
[0042] Moreover, vertical field Bl impressed to the superconduction multicore line 1 1 When the range 
was too wide, it turned out that stabilization may fully be raised in the field surrounded on the boundary 
of segment a 1 of drawing 7 , b, c', and d\ 
[0043] Namely, [Equation 91 
0< I T < I c /3 

; B u /3 fflWa' JO < B { < (B,j+2 B,g) /3 (MHd' ±) 

I,/3< I T < I c • 
;B 1 /3(^a , i) < B, < (B„ + 2B 12 ) /3 C*J*c' ±) 

Although it turned out that ****** i s a stabilization field, it is more desirable that it is close to the 
current entropy conditions of a straight line e also in this case. 

[0044] by the way, the alternating current superconduction cable 10 — a multiplex stranded wire » it is 
constituted as a conductor. 

[0045] Generally, it sets to a multiplex stranded wire and is the vertical field Bl. Energization current IT 
Although it is in proportionality, the twist direction or twist pitch of each stranded-wire level (primary, 
secondary, and Miyoshi — ) cannot be expressed with easy relational expression. 
[0046] however, the vertical field Bl require of the entropy of the current distribution in the 
superconduction multicore line 1 1 since relation be uniquely define in analyses, such as a computer, 
between multiplex stranded wire structure and the magnitude of the vertical field in alignment with a 
superconduction multi-core wire shaft the twist direction and the twist pitch to which magnitude be give 
and which be base on the type of various multiplex stranded wires, and fill a demand based on the 
analysis of field count can determine on the current entropy conditions of (8) types. 
[0047] Namely, what is necessary is to be based on the various types of a multiplex stranded wire, and 
just to determine the twist direction and twist pitch of the multiplex stranded wire which fulfills or 
fulfills the current entropy conditions in the vertical field of (8) types in approximation based on the 
analysis of field count. 

[0048] Drawing 8 twists with the twist direction of the optimized multiplex stranded wire which fulfills 
the current entropy conditions of (8) types based on field count analysis, and shows a pitch. 
[0049] drawing 8 — an alternating current superconduction cable ~ a three-fold 6x6x6 mold stranded 
wire — the example using a conductor is shown. 

[0050] 3 -fold stranded wire - the item of a conductor - [External Character 1] 
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mmmmm: o. i6 7mDKK 

®RWm&=7. 7X10 9 /B 1/2 A/m 2 
#3$; NbT i ; Cu ;CulOwt%Ni 

(0. 3 ; x (<0. 1) ; 0. 7-x) 
: 0. 5mmO 
H<mm : 1, 5flim<D 
: 4. 5mm<D 

It comes out. 

[0051] the twist pitch of the superconductive element line 1 1 by which drawing 8 was optimized to 3- 
fold stranded-wire structure of four kinds (stranded-wire structure: S3 Z2 Zl, S3 Z2 SI, S3 S2 Zl, and 
S3 S2 SI) of types as an alternating current superconduction cable, and last - 3 -fold stranded wire 
which is a conductor - the twist pitch of a conductor is shown, twist pitch IP of drawing 8 to a 
superconductive element line (superconduction multicore line) although each strand structure is restored 
to the range of l-2mm ~ last - it turns out that it depends for the twist pitch of a conductor on stranded- 
wire structure. 3 -fold stranded wire ~ the stranded-wire structure in a conductor ~ setting - S3 Z2 Zl A 
primary stranded wire twists a type the left (Z direction), a secondary stranded wire twists the left (Z 
direction), and the Miyoshi stranded wire shows the example of a right (direction of S) twist. 
[0052] In addition, at one example of the alternating current superconduction cable of this invention, it 
is Zl Z2S3 of 6x6x6 mold. Although the example of 3 -fold stranded-wire structure of a type was shown, 
while stranded-wire structure has various types, it may not be limited to 3 -fold stranded-wire structure, 
may be a single stranded wire, may be a duplex stranded wire, or may be four-fold or more multiplex 
stranded wire. 

[0053] moreover, the 6x6x6 mold multiplex stranded wire which replaces with this non-superconduction 
line, uses a superconduction line, and is shown in drawing 1 and drawing 2 although the non- 
superconduction line has been arranged as a core wire for reinforcement at the core of each level of a 
multiplex stranded wire - a conductor - a 7x7x7 mold multiplex stranded wire - it is good also as a 
conductor. When a superconduction line is adopted as a core, in order to make the impedance of each 
superconduction line equal, it is good to twist so that a central superconduction line may replace an 
outside superconduction line one by one. 

[0054] furthermore, the multiplex stranded wire of an alternating current superconduction cable - a 
conductor is shown in drawing 9 — as — a 3x3x3 mold multiplex stranded wire — it is shown in drawing 
10 also as a conductor 30 — as - a rectangle stranded wire — it is good also as a conductor 3 1 . 
[0055] the multiplex stranded wire shown in drawing 9 - a conductor 30 shows the example of 3-fold 
stranded-wire structure, twists three [11], for example, the superconductive element line of a right 
(direction of S) twist, to a Z direction, and constitutes the first [ in all ] stranded wire 32. and this 
primary stranded wire 32 - 3 Z directions - twisting - the second [ in all ] stranded wire 33 - the 
secondary stranded wire 33 - a Z direction ~ twisting - the third [ in all ] stranded wire 34 - 
constituting - Zl Z2 Z3 3 -fold stranded wire of a type - a conductor is constituted. 
[0056] the rectangle stranded wire shown in drawing 10 - a conductor 3 1 twists six superconductive 
element lines (7 [ or ]) 1 1, constitutes the first [ in all ] stranded wire 35, twists several [ of this primary 
stranded wire 35 / many ] around the surroundings of the non-superconduction line 36 as a core material 
for reinforcement of a rectangle cross section, and constitutes the secondary stranded wire 37. You may 
make it twist a multiplex stranded wire around the surroundings of the non-superconduction line 36. 
[0057] 
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[Effect of the Invention] Since it set up so that the twist direction, and the current entropy conditions 
accord a twist pitch to a vertical field or the approximation condition of those of a superconductive 
element line and each stranded wire might be satisfied, the superconduction filament of a book can be 
make to be able to distribute uniformly many energization currents localized according to the self-field 
effectiveness of a superconduction multicore line (superconductive element line) etc., and the current 
distribution which flows a superconductive element line can be make to equalize in the alternating 
current superconduction cable apply to this invention above. For this reason, usual state electrical 
conduction transition arises on the multicore line of an alternating current superconduction cable, and an 
exothermic effect can be carried out to it, or it can control on an effective target that heat insulation 
instability arises, and high current capacity-ization can be attained. 

[0058] When current capacity is set constant, thinning of a superconduction cable can be attained and it 
is advantageous in respect of cost reduction or a coil consistency. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The perspective view showing one example of the alternating current superconduction 
cable concerning this invention. 

[Drawing 2] The sectional view of the alternating current superconduction cable shown in drawing 1 . 
[Drawin g 3] Drawing showing in instantiation the superconductive element line (superconduction 
multicore line) used for an alternating current superconduction cable. 

Prawing 4] Drawing showing the field coordination over the superconductive element line used for an 
alternating current superconduction cable. 

[Drawing 5] (A) It is drawing in which reaching and showing the current distribution of the 
superconductive element [ (B) ] line under a vertical field. 

[Drawing 6] Drawing showing the relation between the vertical field whose stabilization improves, and 
an energization current. 

[Drawing 7] Drawing showing a vertical field when the range of a vertical field is large, and the relation 
of an energization current. 

[Drawing 8] Drawing showing the relation between the twist pitch in the optimized stranded wire, and 
the last twist pitch in the alternating current superconduction cable concerning this invention. 
[Drawing 9] The perspective view showing other examples of the alternating current superconduction 
cable concerning this invention. 

[Drawing 10] The perspective view showing the 3rd example of the alternating current superconduction 
cable concerning this invention. 

[Drawing 11] The sectional view showing the conventional alternating current superconduction cable. 
[Description of Notations] 

10, 30, 31 Alternating current superconduction cable 

1 1 Superconductive Element Line (Superconduction Multicore Line) 

12, 32, 35 Primary stranded wire (superconduction line) 

13 33 Secondary superconduction (superconduction line) 

14 34 Miyoshi superconduction (superconduction line) 

18, 19, 20 Non-superconduction line (core wire for reinforcement) 
36 Non-Superconduction Line (Core Material for Reinforcement) 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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[Drawing 6] 
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[Drawing 8] 
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[Drawing 9] 
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